
�����������	��
����������������������������� �!�#"$���%���'&)(+*,�%�-���	.����/�102�432���65	�7���8�:9<;="?>@�����

�A�����CBD
�7�E*,�8��9'
F�

GIHKJ�L=M<NPO,Q6QSRUT:J%RUV)T:W�X8MYN%Z[T]\

^`_�ab_:cYd@egfKeh_�ikj+l�m�_�npo�iq_�rso�iut

v%w xKyYz]{b|'})~8�:z2��|Yy

�[� H��4JPH��h�:\6��=H��<HKJ%R%HKJ�L`��J%�hLk�pW%�$HKJ6LhT:X	���YHK�+L����	���q���u��T:X��kQU�SJPQ2�[JET:�`L � HC�q���:�1�[�� �W%�$��¡ � T:�
 <H�HKJ1RPHK�h�+�p¢£ <HKR¤¢�J¤RPH�LhT:¢�X)HKX��kH�� � H��hH:�'�kQ¥�4H¦��Q�J'§¨LIH+©���X�T:¢�J¤¢£L � H��hH¦H+©S�+H��%L«ª�Q:�¬TD %�p¢£H�ª��hW���T��h\�Q:ª4L � H
�hHKX£H�®�T:J6L?RPH�LhT:¢¯X���N �@� HD��WP�h�hHKJ6L`��Q:�h�S¢�JP�1�$QSRPHKX	ª�Q:�¦L � ¢��`H+�YHK�+L$¢��?L � T�L¦X£Q�JP�¤LhT:¢�X��`Q�JCL � HD��W%X��hHK�¬ª��hQ��
RPH�LkHK�+LkQ:�=H�®:HKJ�Lh�=��T:J���T:W%�kH¬L � HIHKJPH��h�:\DQ:ª8� � Q:LkQ�J%�°� � ¢�� � �+Q��$H±X�T�LkH��@LkQ � TK®:H¬L � HK¢��-HKJPH��h�:\¥� � ¢£ª�LkHKR�T:J%R
��X�T:�+H$L � HK�²¢�J1L � H¦�@�hQ�JP��HKJ%H��h�:\³ �¢�J'N �@� ¢��«¢��IT¥��¢¯J%R¤Q:ª4��¢¯X£HKWP�¤H+�YHK�+L±�p¢�J%�+H$¢£LI¢��IR%WPH¦LkQ�L � H$®:Q�X�LhT��:H
��W%X¯�kHK�[ª��hQ��´�kH��<H��pT�LkH¦H�®:HKJ6Lh�«�:H�LkLh¢�JP���hW%��HKR'NIµ4HK��T:W��kH$L � H?� � Q:LkQ�J%���:H�LkLh¢�JP��L � HK¢£�=HKJ%H��h��¢£HK�� �W%�$�<HKR
�+Q��$HUT�L¶�%�hH�ª�H��h�hHKRCLh¢��$HK����·¹¸�eK¸��=¢£L � ¢�JCT,�+H��hLhT:¢�J�Lh¢��$H��[¢�J�RPQ]���`T�ª�LkH��¶Q:L � H��¶� � Q:LkQ�J%���4L � ¢��$��T:W%�hHK�¶T
�$QSR%¢£º���T�Lh¢�Q�J1LkQ�L � H¶T:WPLkQS�+Q:�h�hHKX¯T�Lh¢£Q�J»ª�W%J%�+Lh¢£Q�J1Q:ª°L � H¶� � Q:LkQ�J%�¬¢¯J»T���T��hLh¢¯��W%X�T��I �¢�J�N$O � T�L`� � Q�W%X�R1 <H
� � ¢�LkH=JPQ�¢��hH�V)Q�¢��h�hQ�JDR�T�LhT` <HK�+Q��$HK�°R%¢¯�kLkQ:�hLkHKR¥T:J%R�L � ¢�����T:J¥ YH��kH�HKJ�¢�J¶L � HIT:WPLkQ��+Q:�p�hHKX�T�Lh¢£Q�JDª�W%J%�+Lh¢£Q�J�Q:�
�<Q]��H��I�k�<HK�+Lk�pW%�¼Q:ª	L � H`�pHK�hW%X£Lh¢�J%�¶R%T�LhTSN �@� H`H+�YHK�+L«L � W%�=R%H��YHKJ�R%�@Q�J¤L � H?��W%X��hH±� � T��<H±ª��hQ��½T¶� � Q:LkQ�J
Q:ª!T¦��¢£®:HKJ�HKJ%H��h�:\�T:J%R�L � HIHKJPH��p�:\¥�h�YHK�+Lk�uW%�¾Q:ª�L � H¬� � Q:LkQ�J�� � ¢£LkLh¢�J%�?L � H¬RPH�LkHK�+LkQ:�KN°¿/T��h�:H¬�:�uT:R%¢£HKJ6Lh�@¢�J
L � H±J�W%�` <H��-Q:ª8� � Q:LkQ�J%�-ª��hQ��ÀHKJPH��h�:\¥ �¢¯J�LkQ¶HKJPH��h�:\¥ �¢�J��T��:H±L � HIH+�YHK�+L��`W�� � �Q:�hH¬RP�pT:�T�Lh¢¯��N

�=H��hH:�!��H�RPHK�p�+�p¢£ <HL � H� YH���¢¯J%J%¢�JP���¬Q:ª@T³�$H�L � Q�RÁªÂQ:�¦�+Q:�h�hHK�+Lh¢�J%�³L � ¢¯�¬H+�<HK�+L¦¢¯J»L � H�Lh¢��$H�R%Q��T:¢�J'N
�@� ¢¯�-�4Q:�p����T:���$Q:Lh¢£®�T�LkHKR¤ 6\�L � H±ª�T:�+L=L � T�L�� � T�L=�4H¦T��hH?L\���¢���T:X�X�\DLk�p\�¢�J%�LkQD�HKT:�hWP�hH`ªÂ�hQ��ÃL � H?Ä«MSÅ
R%T�LhT¬¢¯��TI�<Q]��H��	�k�<HK�+Lk�pW%����� � ¢�� � �+Q�J�LhT:¢¯J%��Q�J%X�\?T� <Q�WPL � T:X�ª�L � H@¢¯JPªÂQ:�u�T�Lh¢£Q�J¦Q:ª<L � H@Q:�p¢���¢�J%T:X�Lh¢��$H[�hH��p¢£HK�
���h¢�J��+H`L � H?� � T:�hHK��T��pH¦J%Q:L=�hH�LhT:¢¯JPHKR��uNIÅ=X¯�kQP�'JPQ:LkH¦L � T�L=L � H¦T:W%LkQ��+Q:�h�pHKX�T�Lh¢£Q�J¤ª�W�J%�+Lh¢£Q�J¤�+Q�J�LhT:¢�J��=H+©PT:�+LhX£\
L � H?�hT:�$H±¢�J%ªÂQ:�p�¶T�Lh¢£Q�J�T:�=L � H¬�<Q]��H��=�k�<HK�+Lk�pW��Æ�h¢�J��+HIL � H�\�T��hH±�pHKX�T�LkHKRU�h¢¯�$��X£\� 6\�T¶Ç%Q�WP�p¢£H��=Lk�pT:J%�kª�Q:�p�
��®S¢�TDL � H¦O7¢£HKJ%H��k�G � ¢�J�� � ¢�J �@� H�Q:�hHK���uN`ÅÈ�+Q:�h�hHK�+Lh¢�Q�J,�$H�L � QSR1L � W%�«RPQ�HK�IJPQ:LIJPH�HKR¤LkQ��hHK�+Q�J%�hLk�pW%�+L«L � H
Q:�p¢£��¢¯J%T:X!Lh¢��$HD�kH��p¢£HK�`�<H��hª�HK�+LhX£\:�� �WPL¬�pT�L � H��`Q�J%X�\ � T:�±LkQ1�+Q�J%�kLk�uW%�+L`T³Lh¢��$HD�kH��p¢£HK�±� � ¢�� �Á� T:�`L � H¥�hT:�$H
T:WPLkQS�+Q:�h�hHKX�T�Lh¢�Q�J�ª�W�J%�+Lh¢£Q�J�T:�@L � H¬Q:�p¢£��¢�J�T:X�Lh¢¯�$H¬�kH��p¢£HK�KN

É'w ÊAË6z2Ì8|'}

Ç%Q:�=L � ¢¯�[T:J%RUL � H±ª�Q�X�X£Q2�[¢�JP�R%¢¯�h��W%�h�h¢�Q�J'�P�4H?T��hH±�:Q�¢¯JP�¶LkQ�Lk�hHKT�L=L � H±H+�<HK�+L�¢�J³T:JU¢�R%HKT:X�¢£��HKRU�¶T:J%JPH��K�
T:�¶¢�ª[L � H��hHU�4H��hHUQ�J%X£\ L��QÁHKJPH��h�:\  �¢�J��$T:J%R�L � H���¢�X£HKWP�C�+Q�W%X�R�Q�J�X£\E�SJPQS�h�C� � Q:LkQ�J��RPQ]�=J�ªÂ�pQ��ÍL � H
WP�%�<H��¦� � T:J�JPHKX�LkQ¤L � H¥X�Q]��H��� � T:J%J%HKX¹N»ÇPQ:�T:�+LhW%T:X-T��%��X�¢���T�Lh¢£Q�JELkQ»Ä«MPÅ¼R%T�LhT1L � HD��¢�X£HKW%�Á�%�hQ: �T� �¢�X�¢£LF\
R%¢��hLk�p¢£ �WPLh¢�Q�J�T:J%RUL � H±ª�T:�+L�L � T�L=L � H��pH?T��hH¦� � T:J%JPHKX��=T� YQ2®:H$T:J%RU <HKX£Q2�AL � H`LhT��h�:H�LI� � T:J%JPHKX8�[¢�X�X � TK®:H¦LkQ
 <H¬�+Q�J%�h¢�R%H��hHKR'N �@� ¢��-� � Q�W%X�RD <H¬T�kLk�pT:¢�� � Lkª�Q:�h�°T��pR��:HKJPH��pT:X¯¢£�KT�Lh¢£Q�J'N

Î Q�J%�h¢�RPH��	Q�WP�4LF�4Q$� � T:J%JPHKX�Lh¢��$H��kH��p¢£HK��N �@� H=WP�%�<H��	� � T:J%JPHKX�����T:X�XY¢£L4� � T:J%JPHKXYÄI��¢��	�<Q:��W%X�T�LkHKR¶�[¢£L �
T¤ �W%J%� � Q:ª[H�®:HKJ�Lh�$� � ¢�� � � T:R L � H¥�+Q:�h�hHK�+L$HKJPH��p�:\»LkQ1ª�T:X�X�¢�JEL � T�L$� � T:J�JPHKX¹N1�FL$¢��?T:X��kQ1�¢��p�h¢�JP�¤�kQ��$H



ÏDÐ?Ï

��W%JP�SJPQ2�[J��!Ñ�W%T:J6Lh¢£L\¶Q:ª'H�®:HKJ�Lh�°� � ¢�� � ��R%WPH=LkQ`L � H���¢�X�HKWP��%�hQ: �X£HK������H��hH«�¢��q�¢¯RPHKJ�Lh¢�º%HKRT:�4 YHK¢¯JP�`¢�J¶L � H
X£Q2�4H��	� � T:J%JPHKX8����T:X�XP¢£L�� � T:J%JPHKXP¿)�uN Î Q:�h�hHK�k�<Q�J%R�¢�JP��X£\:��� � T:J�JPHKXP¿U�+Q�J6LhT:¢�J%��T« �W%J%� � Q:ªYH�®:HKJ6Lh�	� � ¢�� � ��H��hH
�+Q:�h�hHK�+LhX�\¥T:�p�h¢£��JPHKRULkQL � T�L=� � T:J%JPHKX���X�W%�°L � H`�kH�L[Q:ª�H�®:HKJ6Lh�[� � ¢�� � � � Q�W%X�R � T]®:H± <H�HKJU¢¯J�� � T:J%J%HKX/ÄÒ �WPL
�:Q:L¬ �W��$�<HKR¤R%Q]�[J'N$Ä�JPª�Q:�hLhW%J%T�LkHKX£\:�8¢£L¬¢��IJPQ:LI�<Q��h�h¢� �X£H?LkQ�LkHKX�X�� � ¢¯� � Q:ª�L � H� � T:J�JPHKX�¿�H�®:HKJ6Lh�`� � Q�W%X�R
� T]®:H± <H�HKJU¢�J�� � T:J%JPHKX8ÄÒLkQ��+Q:�h�hHK�+L=L � HK��N�O,H`T:X��hQ¶JPH�HKRUT¶�kH�L � ªÂQ:�@L � H±LkQ:LhT:X�Q:ª�T:X¯X'L � H¬H�®:HKJ6Lh�=¢¯J�T:X�X
Q:ª�L � HI®�T:X�¢�R�� � T:J%JPHKX���N!�qJ¥L � ¢��[��T:�kH � ¢���ÓkW%�hL°T:X¯X'Q:ª8L � H¬H�®:HKJ�Lh�=¢�J�¿ET:J%R�Ä±N

�[� H¢�RPHKT�¢��«L � T�L±X£Q�Q:��¢�J%��L � �hQ�WP� � L � H¶H�®:HKJ�Lh�?¢�J,� � T:J%JPHKX�¿	�'Q�JPH¶��T:JÁ¢¯RPHKJ�Lh¢�ªÂ\³L � H$H�®:HKJ�Lh�`� � ¢¯� �
jpo:Ô�c£Õ`ÖSo�fpfu·sn+c×t � T]®:H?�+Q��$H`ªÂ�pQ��Æ� � T:J%JPHKX/ÄØ <HK��T:W%�hH¬L � H�\��[¢�X¯X< YH±�[¢£L � ¢�J�ZAÙ��=Q:ª�T:J³H�®:HKJ6L�¢�J � N��=H��hH
ZÚ¢���L � H«ª�W%X�X��pT:JP�:H«Q:ª/L � H�H+�<HK�+L���·¹¸�e]¸�L � H«X�Q�JP�:HK�kL-¢�J6LkH��h®bT:XY <H�L��H�HKJ�� � Q:LkQ�J%�°� � H��hH�L � HI�kHK�+Q�J%R¥� � Q:LkQ�J
��T:J�:H�L4 �W%�$�<HKR?Q�WPL�Q:ª<¢£Lh���+Q:�p�hHK�+L4� � T:J%JPHKX¹N!Û=Q:LkH[L � T�L	� � Q:LkQ�J%����T:J¶�:H�L	 �W��$�<HKR` �\?L � H@LhT:¢�X���Q:ªY��W%X��kHK�
ª��hQ��È®:H�LkQ�HKR¥��T��hLh¢¯��X£HK�	� � Q��kH�Lh¢��$HK��T��hH�J%Q:L4�hHK�+Q:�uRPHKR'N �@� HK�hH���T:JD <H=¢£��J%Q:�hHKR¶ <HK��T:W%�hH=L � H«R%¢��hLk�p¢£ �WPLh¢�Q�J
Q:ª�L � HK�hH?H�®:HKJ6Lh�¬¢����+Q��$��X�H�LkHKX£\�� � ¢�LkH`T:J%R1W%J%�+Q:�p�hHKX�T�LkHKR³�[¢£L � L � H`Ü=�s�pT]\³H�®:HKJ6Lh�I�kQ�RPQ�HK��J%Q:L�Tb�<HK�+LIL � H
T:WPLkQS�+Q:�h�hHKX�T�Lh¢�Q�J,ª�W�J%�+Lh¢£Q�J1Q:ª°L � HÜ=�s�pTK\1H�®:HKJ6Lh��N�Ç%Q:�±HKT:� � � � Q:LkQ�JÁ¢�J,¿�� � ¢�� � �+Q�W%X¯R � TK®:HD�+Q��$Hª��hQ��
Ä`�/��H¶��WPL?T�ª��pT:�+Lh¢£Q�J%T:X	� � Q:LkQ�JE �T:�h�»¢¯J�LkQ¤ÄÀT�L±L � T�L¦X£QS��T�Lh¢£Q�JÁ¢�JÁLh¢��$H:NUM�H�HDÇ)¢���WP�hH³Ý¶ªÂQ:�?TU�:�uT���¢���T:X
�hH��%�pHK�kHKJ�LhT�Lh¢�Q�J�Q:ª!L � ¢��@�%�hQS�+HK�h��N �@� H¬®�T:X�WPH¬Q:ª!L � H¬ªÂ�uT:�+Lh¢£Q�J%T:X�� � Q:LkQ�JU¢��[ �T:�kHKRUQ�J�L � H¬���hQ: �T� �¢�X¯¢£L\�L � T�L
¢£L�T:�+LhW%T:X�X£\��T:�$H�ª��hQ��ÞÄ�T:J%R¶L � H=J�W%�± <H���Q:ª'� � Q:LkQ�J%��¢�J�¿1� � ¢�� � T��hH«X�¢£�:HKX£\¦LkQ? <H=�¢��hLhT��:HKJ%X£\¦ �W%�$�<HKR
 �T:�p�¥W%��LkQ�Ä`N �@� ¢��-��T:JU YHI��T:X���W�X�T�LkHKR�ª��hQ��¾L � H¬�uT�LkHK�[¢�J�ÄØT:J%R�¿	N

�[� H � Q:�<H�¢¯�¬L � T�L?L � H¶ª��pT:�+Lh¢£Q�J�T:X�� � Q:LkQ�J��`�+Q�J6Lk�p¢£ �W%LkH¶LkQ¤L � H�T:WPLkQS�+Q:�h�hHKX¯T�Lh¢£Q�JÁª�W%J%�+Lh¢�Q�J»�[¢£L � L � H
�+Q:�h�hHK�+L�Lh¢��$H�RPH��<HKJ%RPHKJ%�+H[LkQ?�T��:H«WP��ªÂQ:��L � H[� � Q:LkQ�J%�4� � ¢�� � ��H��hH�R%�hQ:�%�<HKR'�:L � W%�	�pHK�kLkQ:�p¢�JP�`L � H=W�J%R%¢��q�
LkQ:�hLkHKRU�YQ2�4H��=�k�<HK�+Lk�pW%�ÀQ:ª)L � H¬Q:�p¢���¢�J%T:X<ÄÒLh¢��$H¬�kH��p¢�HK��N

ß�w à'��á,~)âÂã%z2��|�y

� QULkHK�hL±L � HD�+Q�J%�+H��%L����«�@�hQ:LkH�T³Ñ6W�¢��h�1LkHK�kL`�%�hQ:�:�pT:�ä¢�J,�q��¿	N �@� ¢��¬¢��¬�HKT:J�L?LkQU <H¶T�LkQ2\Á�$QSRPHKX
LkQDLkHK�kL«L � H`�+Q�J%�+H���L��<J%Q:L�T:J¤T:����WP�pT�LkH$RPHK�h�+�u¢£�%Lh¢£Q�JUQ:ª�L � H`T:�+LhW�T:X8H+�<HK�+LI�hW%� � T:��L � H$å�Q�J6LkH Î T��pX£Q¶L � T�L
�	X¯X�¢£Q:LkL � T:�@RPQ�J%H:N

�[� H��p¢��`W�X�T�Lh¢£Q�J` YH���¢¯J%�) 6\?�+�hHKT�Lh¢�JP�«L � H@Ä�T:J%R¦¿�� � T:J�JPHKX���T:�!�<H��hª�HK�+L)V)Q�¢��h�hQ�J$R%T�LhT«HKT:� � �=¢£L � L � HK¢£�
Q]�=J��kH�LhT� �X£H«�pT�LkHK��N �@� HI�h¢��?W%X�T�Lh¢£Q�J���Q:�h���°�=¢£L ��æ Ð Ù��° �¢�J%�4ªÂQ:�@T:X¯X�Lh¢¯�$HI�kH��p¢£HK��N!��HKT:RPLh¢��H¬¢��°�h¢��?W%X�T�LkHKR
 �\¶X�¢��¢�Lh¢�JP�¬HKT:� �  �¢�J�LkQ¥Ý�� � Q:LkQ�J'N@� �@� ¢���¢��°JPQ:L°Ñ6W%¢�LkH�T:����WP�uT�LkH¬�h¢�J%�+H�L � ¢���¢���LkHK� � J�¢���T:X�X£\T¦RPHKT:RPLh¢¯�$H=Q:ª
� Ï æ Ð Ù��[RPH��<HKJ%R%¢�JP�?Q�J�� � H��hHIL � H¬º%�u�kL°� � Q:LkQ�J�¢�J¥L � H¬ �¢�J�X�T:J�R%��Nç�

Û=H+©SL���TJPH��Ú®:H��u�h¢£Q�J¥Q:ª!� � T:J�JPHKX'ÄØ¢��-�+�hHKT�LkHKR�� � H��hHI� � Q:LkQ�J��-� � ¢�� � T��hH¬��X£Q��kH±LkQ¶T:JPQ:L � H��@� � Q:LkQ�J
¢�J �è� T]®:H«T`�+H��hLhT:¢�J��%�hQ: �T� �¢�X�¢£LF\`Q:ª' <HK¢�JP�±��WPL	¢�J6LkQ`¿1¢�J��kLkHKT:RQ:ª/Ä`N �[� ¢���JPH��7®:H��p�h¢�Q�J¶Q:ª�� � T:J%JPHKX�ÄÚT:J%R
¿»T��hH`�+Q�J%�h¢�RPH��pHKRDT:�@L � H¬¢�JP��W%L4LkQ$L � H¬�+Q:�p�hHK�+Lh¢£Q�J�T:X£�:Q:�u¢£L � ��N �@� H«�+Q:�p�hHK�+Lh¢£Q�J�T:X£�:Q:�u¢£L � �¾X£Q�Q:���-L � �hQ�WP� �
L � H?JPH��A� � T:J%JPHKX8¿ET:J%RUº�J%R%�[T:X�X�� � Q:LkQ�J%�@L � T�L��+Q�W%X�R � TK®:H¦�+Q��$H±ª��hQ��½Ä±N �@� ¢��-J�W%�` <H��[�[¢�X¯X< YH`�$Q:�hH
L � T:J$L � H[T:�+LhW%T:X%J�W%�` YH��	Q:ª�� � Q:LkQ�J%�!L � T�L	��T:�H@ªÂ�pQ��é� � T:J�JPHKX%Ä`N �@� HK�kH-� � Q:LkQ�J%��T��hH[��WPL�¢�J6LkQ¬T��qºP©SHKR%¡
®:H��p�h¢�Q�J�Q:ª)� � T:J%JPHKX/ÄÒT:�@ªÂ�pT:�+Lh¢�Q�J%T:X'� � Q:LkQ�J���N

�[� H�J%Q:�p�T:X�¢£�KT�Lh¢�Q�J¶Q:ª8L � H=ª��pT:�+Lh¢£Q�J�T:X�� � Q:LkQ�J%�°¢��°�+�pW%��¢�T:X�LkQ¦L � HIT:X£�:Q:�p¢£L � ��N��	 <H���T:JD 6\¶� � Q�Q��h¢�JP�$T



Ï æ Ï

Initial idealized time series
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EDIE moves some photons from U to L
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T:

Correction moves fractional photons from L to U
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